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Study on the Aging Mechanism of Organic Polymer and the 
Properties of Nano-TiO2 Composite Coating 
Abstract 
The attempt has been proved to make a further understanding of the 
mechanism of UV light degradation of polymeric coatings, and to develop 
techniques of nano coating for improving the resistance to UV light degradation. 
At first, a surface modification method has been adopted to enable the 
nano-TiO2 particles hydrophobic and dispersive. After the surface of nano-TiO2 
is modified, the nano-coatings have prepared by mixing different mass percent 
of nano-TiO2 into acrylalic resin. The properties of the prepared nano coatings 
have been characterized and evaluated. Then the emphasis is put on analyzing 
the aging mechanism and anti-corrosion performances. 
It is usually time consume to examine the aging behavior of a polymeric 
coatings under natural exposure condition, and it is hard to rapidly compare and 
evaluate the performance of various coatings. Thus an artificially accelerated 
aging test has developed to evaluate the aging behavior of acrylic enamel and 
polyurethane top coating using a xenon lamp as the irradiation source. The 
results show that the polyurethane coating is of better UV resistance and 
water-penetration resistance than the acrylic acid paint enamel. 
By comparing with two kinds of different crystal nano-TiO2 particles, the 
results of ultraviolet spectroscope show that rutile nano-TiO2 particles have 
stronger UV adsorption in the range of 300～330nm (wavelength). The 
nano-TiO2 particles modified by SDBS can not only improve the surface 















groups in the coatings. The SDBS-modified nano-TiO2 particles are added in 
acrylate resin, and process ultrasonic disperse , and obtain the different percent 
of nano-TiO2 composite of acrylate resin. The results indicate that, with the 
increase of nano-TiO2 particles, the nano-composite coatings exhibit an 
ascending trend of UV light adsorption, expecting the nano coating is of higher 
resistance to the UV light degradation. 
The preparation of nano-TiO2 modified nano-composite coatings have been 
studied, and the influences of nano-TiO2 (1%-5%) on the properties of coatings 
have been discussed. It is shown that doping 3% nano-TiO2 in the polymeric 
resin can improve the viscosity, tensile strength, rupture elongation and UV 
adsorption behaviors. 
The eight cycles （a cycle＝300h）of aging tests have been carried out for 
the nano-composite coatings by the artificial accelerated aging. Various degrees 
of aging of the coatings have been characterized by FTIR, SEM, Gloss 
Instrument, EIS, and evaluated the aging behavior of nano-composite coatings，
probed the essence of the aging coatings. The results show that the behavior of 
UV light degradation of nano-composite coatings are carried out reaction to 
Norrish I. The surface degradation of nano-composite coatings destroyed the 
surface structure of coatings，further，influenced the performances of protection 
and decoration. When the acrylic resin degraded，the element of nano-composite 
coatings lost gradually，finally only left the inorganic pigment or the matter of 
degradation. With increase of the aging cycle,the resistance decreased and the 
capacitance increased.
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日本在 6年前实施了为期 10年，耗资 2225亿美元的纳米技术研究开发计
划。德国在 1993年提出了今后 10年重点发展的 9个领域关键技术，其中 4
个领域涉及纳米技术。我国的“863计划”及“九五规划”均将纳米科技列入重












































































































GD= Y0 AD                                                             (1) 
凝聚状态粉体总表面能为：GC= Y0 AC                                       (2)  
由分散状态变为凝聚状态总表面自由能变化△G为： 
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